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EDITORIAL 


THE PROBLEM OF CHRONIC INSIDIOUS DISEASE 


Some diseases work their will in the animal body with great rapidity. The 
decision whether the patient or the disease shall conquer is not long delayed. 
Other diseases pursue a more languid and leisurely course, as if content to follow 
a long-term policy of gradual attrition during which the balance may swing 
but slightly first one way, and then the other. In other words, over long periods 
of time neither the patient nor the disease can be said to be the “ winner.” 


Under the acute type of attack the animal body shows obvious signs of 
resistance, victory, or defeat, and these are brought dramatically to the notice 
of those around, and provoke them to take active measures in order to attempt 
resolution. 


When the opposing powers of attack and resistance are more evenly bal- 
anced the general reserve of the protective forces of the body may be such that 
no obvious physical manifestations are evinced. Be that as it may, the disease 
will gradually and surely take its toll, until there comes a stage when, having 
worn down the forces of resistance, it suddenly assumes an acute form and 
marches on to a rapid and complete victory. 


If one were asked to give an example of such a disease affecting the domes- 
ticated animals, probably the first name which would come to mind would be 
chronic pseudo-tuberculous enteritis of cattle, i.e., Johne’s disease. The incidence 
of Johne’s disease is great and widespread in cattle. 


(The October issue of The British Veterinary Journal was published on October 17) 
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It is insidious in its attack, and even when it is detected in mature animals 
the primary infection may have occurred during calfhood. 


When clinical symptoms are manifest the battle has been lost. There can 
be no doubt that it is the cause of much chronic ill-health and gives rise to great 
economic loss. If these losses could be assessed they would certainly be on a large. 
scale, and it is probable that they would exceed the losses caused by any other 


The clinical picture of Johne’s disease has been known for many years, 
but it must be remembered that this picture depicts the final stages of the 
disease. Much research work has been done since the organism was discovered 
by Johne and Frothingham in 1895. The morbid anatomy, macroscopic and 
microscopic, is relatively clear. The organism has been the subject of constant 
examination by competent experts. We know much about its morphology, its 
place in the mycobacteriacez family, and its cultural and staining characteristics. 
We know little about immunity and no satisfactory biological test has been 
devised which would help in its detection in the early stages of the disease. We 
cannot detect the disease in its early stages. We cannot cure when the diagnosis. 
becomes obvious, and in the light of present knowledge the only prophylactic 
measures we can recommend with justification are summed in three words, 
“kill, isolate and disinfect.” 


Undoubtedly such drastic action can bring the disease under some control, 
but it is a method which can be termed: “ The refuge of those who are 
scientifically destitute.” 


We do not know the true relationship of the organism to the other members 
of its family. It does seem to have some affinity to the bacterium of avian 
tuberculosis. There may be some ecological balance between the various mem- 
bers of the family. Some observers seem to think that the incidence of the 
disease appears to increase in herds that have been cleared of bovine tuberculosis. 
This is just a conception, and it may be an example of the old idea that it is 
unusual to have two bad diseases at the same time. We are faced with a serious 
problem, one which has eluded all the efforts of many competent workers during 
the last 50 years. 


Chemotherapy may provide the solution. The answer may come as the 
result of organised scientific thought and deduction; it may come from the 
“ hit or miss” methods of an inquisitive empiric in the course of his adventures. 
in pharmaceutical and dietetic fields. 
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GENERAL ARTICLES 


THE TREATMENT OF JOHNE’S DISEASE IN CATTLE 


By E. J. H. FORD, M.R.C.VS., B.V.Sc. 


Boots Pure Drug Co., Lid., Research Department, Veterinary Science Division. 
Thurgarton, Notts. 


Introduction 

It is difficult to form a reliable estimate of the losses due to Johne’s disease 
but it is generally agreed that its incidence is widespread in Great Britain. 
Although it is desirable to achieve its control by preventive methods, a successful 
method of treatment would be of great value. 

The in vitro sensitivity of Mycobacterium johnei to streptomycin has been 
studied by Hauduroy and Rosset (1948) who found 79 per cent of 58 strains to 
be sensitive to 10 wg. per ml. and three strains resistant to 1,000 ug. but sensitive 
to 10,000 wg. per ml. Larsen, Vardaman and Groth (1950) found that concen- 
trations of 2 ug. per ml. inhibited the growth of one strain of M. johnei and they 
attempted the treatment of five clinical cases of Johne’s disease by doses of 
streptomycin varying from 8 to 36 gm. given over periods ranging from 24 to 
60 hours. The drug was administered intramuscularly at six-hour intervals. 
The total doses administered during the treatment varied from 2 to 6 gm. per 
100 lb. body weight. All animals showed a marked temporary improvement 
but symptoms returned and the animals either died or were destroyed as 
incurable. Cauchy, Goret, Merieux and Verge (1951) unsuccessfully treated 
two cows with streptomycin (one animal received a daily intramuscular injection 
of 8 gm. for seven days and five days with an interval of 25 days between). 
Acid-fast bacilli were constantly found in the faces in both cases. 

Oostenbrug and Talsma (1951) attempted treatment without success of an 
affected heifer which was given daily doses of 75 gm. of para-amino-salicylic 
acid for one month. 

The writer knows of no references to the use of para-acetamido-benzaldehyde 
thiosemicarbazone or T.B.1 in the treatment of Johne’s disease although T.B.1 
has been widely used in tuberculosis and its use has been reviewed by Mertens 
and Bunge (1950). They report that the drug causes regression of epithelioid 
nodules and is particularly useful in the treatment of intestinal lesions. 

It was therefore felt that both streptomycin and T.B.1 merited a trial in 
clinical cases of Johne’s disease. 


Methods 
Cases for treatment were collected from attested herds when characteristic 
groups of acid-fast bacilli were seen in stained fecal smears and there was loss 
of weight with or without diarrhea. The animals were housed in loose boxes 
and fed a ration of up to 20 lb. of hay daily and water ad lib. Fecal smears 
were examined twice weekly for acid-fast bacteria. It was hoped that other 
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examinations would be found to be of value in assessing the course of the disease 
and any response to treatment, and with this end in view monthly single intra- 
dermal and Stormont tests with avian and mammalian tuberculin and johnin 
_ were commenced. It was soon discovered that the animals being used were con- 
sistently negative to all agents and the testing was discontinued. Other 
examinations included weekly estimation of serum calcium, magnesium and 
inorganic phosphate, blood sedimentation rate, packed cell volume, hemoglobin 
and red and white cell counts. All these values showed fluctuations from one 
week to another but there were no general trends which could be correlated with 
variations in the animals’ condition. In view of the work of Stewart, McCallum 
and Taylor (1945) particular attention was paid to magnesium values. Here 
again there was neither rise nor fall which could be correlated with the animals’ 
physical condition. Values were within the range of 1.7 to 2.1 mg. per 100 ml. 
and would therefore be below the normal of Stewart e¢ al. (1945) who gave 
2.98 + 0.28. However, McAleer (1948) found a normal range of 0.36 to 6.25 
with 60 per cent of values within the range of 1 to 3 mg. per 100 ml. 

When during treatment an animal either died or was destroyed a post- 
mortem examination was carried out. All organs were examined but particular 
attention was paid to the alimentary canal and associated glands. The intestines 
were separated from their mesenteric attachments, opened up with bowel scissors, 
and after washing with water, spread out on the bench so that the whole of the 
mucous membrane could be examined. Then twenty smears were taken from 
the length of the small intestine, eight from the large intestine, four each from 
the cecum and mesenteric glands and others from ileoczcal, retropharyngeal, 
submaxillary, hepatic, right bronchial, precrural, mediastinal and external iliac 
lymphatic glands. 

Sections were cut from all the above sites and stained with hemotoxylin and 
eosin and by the method of Ziehl-Neelsen. Then scrapings were taken from 
the mucosa of small intestine, large intestine and caecum, and portions of 
mesenteric gland were ground finely in a Griffiths tube. These materials were 
prepared for culture by mixing with 15 per cent antiformin and then left standing 
for one hour at room temperature. Then the deposit was removed by centri- 
fugation, suspended in saline and again centrifuged. The washed deposit was 
seeded on to slopes of an egg yolk-phlei-liver extract medium in McCartney 
bottles. Generally ten slopes were used for the material from the small intestine 
and five slopes for each of the other three sites. 


Case Histories of Individual Animals 

Control 

(1) A three-year-old Welsh Black bullock, No. 301, in store condition, was not 
treated in order to find out whether housing and a hay diet would bring about 
any remission of symptoms. This animal lived for six months during which 
time it gradually lost condition and showed intermittent diarrhoea. Faces smears 
showed acid-fast bacilli fairly regularly (see Fig. 1) and eventually the animal 
was slaughtered, being in such an emaciated state that it was unable to rise. 
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At post-mortem the small intestine was thickened and wrinkled. Smears from 
amall intestine, large intestine, cecum and mesenteric gland were rich in acid- 
fast organisms. Sections from these sites showed extensive endothelioid infiltra- 
tion and acid-fast bacilli in the endothelioid cells. Material from the same sites 


fig.t 
BULLOCK 301! 


No treatment 

Single organisms 
++:-A few groups 
#++:— Numerous groups 
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gave typical colonies of acid-fast organisms obtained after incubation for periods 
up to seven months. Bullock 301 was therefore regarded as a typical case of 
Johne’s disease. 


Treated Cases 

(2) A two-year-old Shorthorn bullock, No. 96, in thin condition, was, after 
a preliminary observation period of three weeks, given a daily dose of 1 gm. of 
T.B.1 for 126 days. The dose was computed on a basis of 2 mg. per kilo 
following a suggested daily dosage of 4 to 3 mg. per kilo for gastro-intestinal 
tuberculosis in man. Faces smears (see Fig. 2) showed groups of acid-fast 
organisms irregularly during treatment and for the period of over ten months 
during which the animal lived after the end of treatment, although during the 
latter half of this period the occurrence of groups was much more frequent. 
The animal’s general condition improved noticeably during and after treatment, 
and its faeces became firm, but during the last few months of its life, flesh was 
lost rapidly and diarrhoea became pronounced until finally the bullock was shot 
in a moribund state. 

At post-mortem the small intestine was found to be thickened and 
corrugated from a point 24 ft. beyond the pylorus to the ileoczcal valve and the 
cecum showed areas of corrugation. Smears from the small intestine, large 
intestine, cecum, mesenteric, ileocecal and retropharyngeal glands showed acid- 
fast bacilli. Sections from the above sites with the exception of the retro- 
pharyngeal gland showed endothelioid infiltration and acid-fast bacilli. Positive 
cultures were obtained from the large intestine, cecum and mesenteric glands 
after periods of incubation up to seven months. 

(3) After a preliminary observation period of five weeks, a four-year-old 
Shorthorn cow, No. 36, in store condition, was given a daily dose of 2 gm. of 
T.B.1 by mouth. Condition was gradually lost, diarrhoea became more severe 
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and after 42 days of medication the animal was shot in extremis. The occurrence 
of organisms in the feces is shown in Fig. 3. Their presence was rather variable 
both before and during treatment. Post-mortem examination revealed a diffuse 
thickening of the last 60 ft. of small intestine, becoming more pronounced 
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towards the ileocacal valve. Smears from the small intestine, large intestine, 
cecum, mesenteric and ileoczcal glands showed acid-fast bacilli. Sections from 
the same sites showed accumulations of endothelioid cells and acid-fast bacilli. 
Positive cultures were obtained from small intestine, large intestine, cecum and 
mesenteric glands, after periods of incubation up to nine months. 
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(4) Following a preliminary observation period of four weeks, a five-year-old 
Ayrshire cow, No. 327, was given a daily intramuscular injection of 10 c.c. of 
an oily suspension of T.B.1 containing 100 mg. per c.c., i.e., a daily dose of 
1 gm. of T.B.1. The occurrence of acid-fast bacilli is denoted in Fig. 4. The 


animal lost flesh rapidly and twelve days after the commencement of treatment, 
being unable to rise, was destroyed. At post-mortem the small intestine showed 
patches of wrinkled mucosa at intervals from a point 20 ft. beyond the pylorus 
to the ileocecal valve. The cecum had a thickened and excessively wrinkled 
mucosa. Smears from the small intestine, large intestine, cecum and mesenteric 
glands showed acid-fast organisms. Sections from the same sites and also from 
the ileoczecal gland showed many endothelioid cells and acid-fast bacilli. 

Positive cultures were obtained from small intestine, large intestine and 
mesenteric glands after periods of incubation up to six months. 

(5) After being kept under observation for a period of eight weeks, a five- 
year-old Shorthorn cow, No. 20, was given a daily intramuscular dose of 
3,700,000 units of streptomycin. This dosage was based on the recommenda- 
tion of Hughes and Farmer (1951) who found that a dose of 10,000 units per 
kilo given intramuscularly produced detectable blood levels up to about six 
hours. At this dose level they produced peak blood levels of 3.5 units per ml. 
in calves and 3.75 units per ml. in cows. These levels did not reach those found 
necessary by Hauduroy and Rosset (1948) for in vitro suppression of growth. 
During treatment the condition of cow 20 deteriorated rapidly; by the seventh 
day it was unable to stand and it was destroyed. Acid-fast organisms appeared 
frequently in faeces before and during treatment (Fig. 5). At post-mortem the 
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mucous membrane of the last 30 ft. of the small intestine was thickened and 
wrinkled as was the whole of the cecum and the first two feet of the large 
intestine. Smears from the above sites and the mesenteric glands were rich in 
acid-fast organisms, and sections from the same sites and also from the ileocecal 
gland showed endothelioid infiltration and acid-fast bacilli. Positive cultures 


f9.4 
COW _327 
Treatment TB, 
Rowe intro-muscuer 
= Duration of treatment . 
+ ‘= Single 
++ teow groups 
XUM 


416 THE BRITISH VETERINARY JOURNAL 


were obtained from small intestine, large intestine, cecum and mesenteric glands 
after periods of incubation up to nine months. 

(6) After being under observation for three weeks, a four-year-old Shorthorn 
cow, No. 37, received a daily intramuscular dose of 3,700,000 units of strepto- 
mycin for a period of 13 days. After treatment there was a reduction in the 
frequency of appearance of acid-fast bacilli in the faeces (see Fig. 6) and also an 
improvement in the animal’s condition. A full-term bull calf was born four 
months after the end of treatment and removed from its dam when a week old. 
At this point the cow’s condition deteriorated rapidly, acid-fast bacilli appeared 
in the feces with increasing frequency and death occurred one month after 
calving. Unfortunately, it was not possible to examine the intestinal mucosa 
until five days after death by which time considerable autolysis had occurred. 
- Nevertheless, smears from small intestine, large intestine, cecum and mesenteric 
glands were rich in acid-fast bacilli. Sections of mesenteric glands showed 
epithelioid infiltrations and masses of acid-fast bacilli. Cultures from the caecum 
and large intestine had to be discarded after two months’ incubation owing to 
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gross contamination, but cultures from mesenteric glands and small intestine 
were negative after twelve months’ incubation. 

(7) After an observation period of six weeks, a 24-year-old Friesian cow, 
No. 12, was given a daily oral dose of 2,900,000 units of streptomycin for a 
period of 31 days. Bodily condition remained good for a few weeks and then 
gradually deteriorated until destruction took place 33 months after dosing ceased. 
Organisms were infrequent in the faces before, during and for some time after 
treatment but became more frequent shortly before destruction (Fig. 7). At 
post-mortem the small intestine was seen to be thickened and corrugated at the 
following distances from the pylorus: 30 to 60 ft., 90 to 100 ft., and 110 to 
120 ft., the latter length being immediately anterior to the ileocecal valve. The 
cecal mucous membrane was also thickened and wrinkled. Smears from small 
intestine, large intestine, cecum and mesenteric glands were rich in acid-fast 
bacilli. Sections from the same sites and also from the ileocecal gland showed 
endothelioid infiltration and acid-fast bacilli. Positive cultures were obtained 
from the small intestine and large intestine, cecum and mesenteric glands after 
periods of incubation up to eight months. 


Discussion 

In view of the favourable results of the therapy of tuberculosis in man, it 
has been felt feasible to endeavour to assess the value of similar drugs in Johne’s 
disease of animals. The organisms concerned in both diseases are acid-fast and 
grow comparatively slowly and some aspects of the histology of the conditions 
are similar. On the other hand, there are great differences between the two 
organisms and the diseases they produce. In the small series of six cases here 
described no cures have been effected, thus confirming the findings of previous 
workers in the case of streptomycin. This was in spite of the fact that con- 
tinuous streptomycin therapy was carried on for much longer periods than had 
been used by previous workers. However, in one case, No. 37, it was not 
possible to recover viable organisms at post-mortem. This may mean either 
that the treatment killed all organisms in the cow’s intestine and mesenteric 
glands or that, in view of the slow, irregular and variable growth of Myco- 
bacterium johnei on solid media, this was one of those cases where circumstances 
did not favour growth of the organisms. It is unlikely that the delay of five 
days between death and the inoculation of slopes of medium had an unfavourable 
effect on the bacilli as it is well known that the organisms can survive for many 
months on pasture. Twenty-five slopes of a good batch of liver extract-egg 
yolk-phlei medium were inoculated and although ten slopes had to be discarded 
due to contamination, the rest were incubated for twelve months without any 
signs of growth. However, even if one accepts that all the bacilli remaining in 
this animal were killed, the fact remains that death took place and it appears 
that for clinical cures something more than destruction of bacilli is required. 
Unfortunately, so little is known of the way in which the organism produces its 
undesirable effects that in the present state of knowledge it is difficult to see what 
other measures would make cure possible. It may be that much higher doses of 
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streptomycin than used here would be effective in very early cases carrying a 
small number of organisms in the intestinal mucosa and glands. 


Summary 
Six cases of Johne’s disease in cattle were treated, three with T.B.1 and 
three with streptomycin. No cures were obtained, but in one case Myco- 
bacterium johnei failed to grow from intestines and mesenteric glands at post- 
mortem. 
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THE DISINFECTION, PRIOR TO INCUBATION OF HEN 
EGGS CONTAMINATED WITH 
PULLORUM 


By J. E. LANCASTER, R. F. GORDON and J. TUCKER 
Animal Health Trust, Poultry Research Station. 


Introduction 


RomanorrF in his paper to the Plenary Session of the World’s Poultry 
Congress in 1948 on recent progress in incubator hygiene, stated that: “The 
greatest menace in large scale incubation is infection of chicks with Salmonella 
pullorum in the incubator.” This is probably equally true in this country 
and Gordon (1947) stated that the total incidence of Salmonella infection in 
chicks over a 12-year survey was 30 per cent of the total groups of chicks 
examined and suggested that Salmonellosis in general and pullorum disease in 
particular was responsible for more than one-third of the economic loss in chick- 
rearing and suggested an annual loss of over one million pounds. 

The control of avian Salmonellosis has followed two main lines :—(1) 
Attempts at eradication of infection from breeding flocks by the use of blood 
testing, which probably dated from the work of Jones (1913) on the use of 
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macroscopic tube test for this purpose; and (2) the control of infection in the 
incubator by formaldehyde gas as reported by Pernot (1908). Formaldehyde 
fumigation is satisfactory where separate hatching and setting machines are 
concerned but presents many difficulties with the use of combined incubators, 
particularly where it is the custom to set eggs two or three times per week, 
since this means that to fumigate after a hatch has been taken off, the remaining 
eggs will have been in for varying periods of incubation. 


It has been shown by Marcellus et al. (1930) that the developing embryos 
are most susceptible to formaldehyde gas during the 24th to 96th hours of 
incubation and that this period of incubation should be avoided when fumi- 
gation is carried out. It will be readily appreciated that with combined machines 
where setting is carried out two or three times per week, there are practical 
difficulties in avoiding fumigation at this stage. Furthermore, although Insko 
et al. (1941) has shown that embryos can be safely fumigated with strengths 
ef formaldehyde gas up to four times that normally used commercial hatchery 
men are obviously reluctant to use concentrations above those officially recom- 
mended (P.S.I.P., 1951). Wright, Garrard, Marcellus, Burton (1946) also showed 
that stronger concentrations than that normally recommended are required to 
destroy bacteria. 


To overcome these difficulties certain hatcheries have resorted to the use 
of pre-incubation fumigation, that is the construction of air-tight chambers in 
which eggs are placed and exposed to the gas prior to being set in the machine. 
‘The construction of such chambers is relatively costly and is likely to be enter- 
tained only by the larger commercial hatcheries. 


In addition to these difficulties, and in the absence of other suitable gaseous 
disinfectants the obnoxious nature of the formaldehyde gas to the attendant 
would render it desirable to find a satisfactory substitute for the destruction 
of Salmonella bacteria on egg shells and it was for this purpose that the experi- 
ments reported, were carried out. 


The first section of the present paper deals with the value of a serics of 
disinfectants against Salmonella contamination of the surface of the hen’s egg. 
The second section gives the action of the same disinfectants against the bacteria 
and fungi causing the development of rots in eggs during storage. 


It has been shown by a number of workers (Haines and Moran, 1940; 
Pomeroy and Fenstermacher, 1941; Schlam, 1937; and Buxton and Gordon, 
1947) that organisms can pass through the egg shell, particularly if a warm, 
newly-laid egg is brought into contact with material containing bacteria at lower 
temperature, the bacteria are sucked through the shell as the egg cools. Hinshaw 
et al. (1944) found that “81 per cent of Salm. typhimurium carriers yielded 
the organism from their intestines as compared to only 17 per cent yielding 
‘it in the reproductive tract,” and suggested that this type of Salmonella infection 
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renders fzcal contamination of the shell to be more important than infection 
via the reproductive tract. 

It has been pointed out by a number of workers that the cleaning of dirty 
eggs by wiping with a damp cloth hastens penetration and facilitates the trans- 
ference of infection from egg to egg (Wilson, 1945). There have been a number 
of investigations into the possibility of disinfecting the egg shell by immersion 
in germicidal substances. Olson and McNally (1947) referred to the dipping 
of eggs in sodium hydroxide, sodium orthophenylphenate and quaternary 
ammonium chloride without reducing the subsequent hatchability. While 
Pritsker (1941) refers to the dipping of eggs in a 0.5 per cent formalin warmed. 
to 23° C., the egg having previously cooled to 10° C. and states that this method: 
does not interfere with hatchability. Data on the efficiency of these dips in 
controlling organisms on the shell is scanty, although Tilley and Anderson 
(1947) stated that the germicidal action of several disinfectants were effective 
on the virus of Newcastle disease and indicated that sodium hypochlorite 2 per 
cent, sodium orthophenylphenate I per cent, liquor cresolis saponatus 1 per cent, 
and quaternary ammonium compounds 0.1 per cent were also effective, whereas. 
formalin in a 4 per cent solution failed to inactivate the virus after 30 minutes 
but killed it after 60 minutes. 


SECTION I 


Methods 
Inoculation of Eggs. . 

Following preliminary trials, the final method adopted was to inoculate 
each egg with a standard inoculum. This consisted of an 18 hour culture of 
S. pullorum dropped on to the side of the egg with a Pasteur pipette, drawn out 
to give 50 drops per c.c. (viable count, approximately 10 million per inoculum). 
The eggs were then left at room temperature to dry (3 to 4 hours). 

Recovery of S. pullorum from the eggs. 

Method 1. The egg was broken by being vigorously shaken after being 
placed in a screw-capped jar containing Selenite “ F ” enrichment medium. The 
jars and their contents were then incubated at 37° C. for 18 hours. 

Method 2. The whole egg was placed into a screw-cap jar containing 
Selenite “ F ” enrichment medium, care being taken not to crack the egg. The 
jars were incubated at 37° C. for 18 hours. 

Using the above methods in combination, the penetration of the Salmonella. 
organisms into the egg content could be observed. 


Identification. 

After incubation the Selenite “ F ” medium was plated on to desoxycholate- 
citrate agar with the addition of 1 per cent sucrose and 1 per cent salicin 
(D.C.S.S.). Plates were examined for growth after 48 hours at 37° C. All non- 
fermenting colonies were tested by the rapid method using Salm. typhi. “O” 
serum (IX, XII) and those giving poor slide agglutinations were inoculated into 
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lactose, maltose and dulcite “sugar” tubes, peptone water and peptone broth. 
Indol and tube agglutination tests were then carried out. A proportion of those 
giving good rapid test results were also tested by this method. 


Estimation of “ Available” chlorine. 
When using chlorine solutions in the later experiments, estimations were 

made of the “available” chlorine content. Standard methods using sodium 

thiosulphate with starch as the indicator were followed for these estimations. 


Neutralisation of Media. 


When using chlorine solution the media was neutralised with an excess of 
sodium thiosulphate, the amount was determined by previous experiments deter- 
mining the amount of “ available ” chlorine left on the surface of the egg shell 
after 3 hours standing at room temperature. With a solution standardised to 
1,000 p.p.m. Cl2 and immersing groups of 6 eggs for 15 minutes, results showed 
that using 10 per cent sodium hypochlorite each egg retained on the average 
58 p.p.m. Cl2; using 10 per cent sodium hypochlorite plus detergent 30 p.p.m. 
Cl, was retained, with 2 per cent sodium hypochlorite plus trisodium phosphate 
22 p.p.m. Clz, with chloramine and chloramine plus detergent only 5 p.p.m. 
Cl, was retained on each egg. With the other compounds the amount of 
Selenite “‘ F ” medium used (150 c.c.) was considered to give a sufficient dilution 
effect to counteract any further bactericidal or bacteriostatic action of the 
disinfectants. 


Effect on pH of the medium. 

With some disinfectants a slight rise in the pH of the Selenite “ F ” medium 
(normal pH 7.1) was observed after placing the egg in the culture jar. Using 5 
per cent solutions, immersing eggs for 5 minutes then placing the whole egg 
into selenite for 18 hours, 10 per cent sodium hypochlorite gave a pH of 7.2, 
10 per cent sodium hypochlorite plus detergent a pH of 7.2 and 2 per cent 
sodium hypochlorite plus trisodium phosphate gave a pH of 7.3. Undipped 
eggs and eggs immersed into the other disinfectants used had no effect on the 
#H. The slight rise on the pH when using hypochlorite was not considered to 
have any bactericidal or bacteriostatic effect on Salmonella. 


Disinfectants 

The following disinfectants have been studied for their bactericidal action 
against Salm. pullorum. 

(1) Sodium salt of para-toluesulphonochloramide Winisidin the text 
this is referred to as Chloramine T). 

(2) Chloramine plus 50 per cent anionic detergent (Teepol XL), (through- 
out the text the combined product is referred to as Chloracide). 

(3) Ten per cent sodium hypochlorite. (Deosan.) 

(4) Ten per cent sodium hypochlorite (Deosan) plus anionic cope 
(One part hypochlorite plus 3 parts detergent.) 
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(5) Two per cent sodium hypochlorite plus trisodium phosphate. (Steroxol). 

(6) Ten per cent W/V cetyltrimethyl ammonium bromide. (Cetavion.} 

(7) Quaternary ammonium compound powder (containing cetyltrimethy! 
ammonium bromide with a nonionic detergent). (Deogen.) 


(8) Chlorometa xylenol. (Dettol.) 


Results 


Following the results of preliminary experiments to find the optimum 
experimental conditions it was decided to heat all solutions to 25° C. before 
use, to standardise the immersion time to 15 minutes and to leave eggs or pieces 
of egg shell for 3 hours between dipping and culturing, also to neutralise all 
media used with the chlorine solutions with an excess of sodium thiosulphate. 


Using disinfectant solutions at 25° C. 


With groups of 18 pieces of inoculated egg shell approximately half inch 
square in place of whole eggs, the following minimum percentages of disin- 
fectants gave a complete kill of Salmonella pullorum. 


1. Chloramine_.... per cent 269 
p-p.m. Cle. 

2. Ten per cent sodium hypochlorite... ... 0Q per cent 720 
p-p.m. Cle. 

3. Sodium hypochlorite plus trisodium phosphate 1.5 per cent 342 
p-p.m. 

4. Cetyltrimethyl ammonium bromide ... .». 0.5 per cent. 

5. Chlorometa xylenol ... 0.5 per cent. 


On repeating these tests using whole fresh eggs (Table I) it was found with 
the exception of cetyltrimethyl ammonium bromide, that a much higher con- 
centration of disinfectant was required to be effective. This was probably due 
‘to the solution acting on both sides of the pieces of shell, while with whole 
eggs the disinfectant could only act on the surface. With cetyltrimethyl 
ammonium bromide a 0.5 per cent solution was the lowest percentage used on 
egg shell. As this solution killed Salm. pullorum on whole eggs, it is probable 
that a lower percentage would have been effective both for pieces of egg 
shell and clean whole eggs. Using dirty eggs, however, 0.5 per cent cetyltri- 
methyl ammonium bromide was insufficient to give complete kill of Salm. 
pullorum. 


By adding a detergent to the chlorine solutions when dipping whole eggs, 
the effective “ available ” chlorine content required was greatly reduced, although 
the detergent alone, at the percentages used in conjunction with the chlorine 
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solutions, had no effect against Salm. pullorum. With dirty eggs, agitation of 
the eggs in the detergent solutions was sufficient to remove the majority of 
organic matter, etc., adhering to the shell, providing that the eggs were dipped. 
on the same day as collected. When immersing at a later date, or without the 
detergent, most eggs required individual attention. 


TABLE I 
Disinfectant %o Eggs S. pullorum Ciz p.p.m. 
Used Recovered Before use After use 
Chloramine ... snd «xe ye 50 10 255 248 
0.2 100 I 489 447 
Chloracide ... 100 =) 234 227 
10% Sodium hypochlorite ... 0.9 50 II 795 688 
1.5 24 I 1,377 1,001 
1.8 100 1,739 1,526 
10% Sodium hypochlorite 1.3 18 I 443-75 390.5 
plus detergent... 100 461.5 390.5 
Detergent only §8 12 10 
2% Sodium hypochlorite plus 1.5 50 27 347 170 
trisodium phosphate... 2.5 24 2 504 354 
3.0 100 2 639 404 
Cetyltrimethyl ammonium 
bromide ... ove O85 100 
Quaternary ammonium com- 0.1 24 2 _ _ 
pound powder ... 100 7 
Chlorometa xylenol 36 3 


Using disinfectants at 7-11° C. 


Having determined the percentage of disinfectant required to kill Salm. 
pullorum on the egg surface, when using a solution at a higher temperature 
than the egg, experiments were carried out to determine if, when using solutions 
at a lower temperature than the egg, viable Salm. pullorum were drawn through 
the shell and into the egg contents before the disinfectant became effective. To 
study these points, clean eggs inoculated with Salm. pullorum (at approximately 
18° C.) were immersed into disinfectant solutions (at 7-11° C.) for 15 minutes. 
At the end of this period they were drained at room temperature. At various 
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intervals groups of eggs were picked at random and cultured into Selenite “ F ” 
medium, care being taken with half of each group to avoid cracks in the shell, 
the remainder of each group were broken. It was found that Salm. pullorum 
was killed on the egg surface by all the disinfectants used at the concentrations 
listed in Table I, within 20 minutes following completion of immersion. Salm. 
pullorum, however, was recovered from approximately 16 per cent of the egg 
contents of all groups of eggs cultured after 3 hours draining. It would, there- 
fore appear that penetration occurred under these conditions. 

In a similar experiment using infected clean eggs at 18° C., and the disin- 
fectant solutions at 25° C., Salm. pullorum was not recovered immediately after 
immersion from either the egg surface or the egg contents. 


Dirty eggs. 

With a warm solution (25° C.) of 0.2 per cent chloracide, groups of naturally 
dirty eggs were immersed for 15 minutes and cultured at various intervals. Here 
it was found that immediately on completion of immersion, 9 out of 30 eggs 
were still infected with Salm. pullorum, and 6 out of 20 eggs were found 
infected five minutes after immersion. All eggs cultured at later intervals yielded 
no Salm. pullorum. This would suggest that dirty eggs require a longer draining 
period than clean eggs before all Salm. pullorum are killed. In view of this, the 
three hour draining period was reverted to in all subsequent experiments with 
both clean and dirty eggs, although this could probably be considerably reduced 
with safety. 

Successive immersions. 

Using the percentages listed in Table I, only a limited number of immersions 
could be carried out before changing the solutions. With the hypochlorites, 
because of the drop in the “ available” chlorine content, only one immersion 
would be possible. In view of this the percentages of all disinfectants were 
increased and tests carried out to obtain the number of successive immersions 
for each solution before the disinfectant became ineffective (Table II). The 
solutions were heated to 25° C. before the immersion of each group of eggs, 
and chlorine titrations were carried out both before and after each group of 
eggs had been immersed. Each group consisted of 10 clean eggs and where 
possible, only 1,000 c.c. of solution was used. This was just sufficient to cover 
the 10 eggs after 20 successive immersions, providing the eggs were drained 
over the vessel containing the solution. If the eggs were drained elsewhere, 
approximately 50 per cent of the solution was lost after the 20 immersions had 
been completed. In order to carry out more than 20 successive immersions 
3,000 c.c. of chloracide had to be used and 2,000 c.c. chlorometa xylenol. 
Successive immersions were carried out at intervals of approximately 3 minutes. 
Chlorameta xylenol was discontinued after 35 successive immersions, although 
Salm. pullorum had not been recovered. The egg contents were tainted after 
3 to 4 days’ storage at room temperature and this would prejudice the use of 
this compound. No taint was detected by tasting trials with the other substances 
used. 


| 
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TABLE II. 


No. of Recovery in sub- 
successive sequent immersions 


DISINFECTANT No.of sions before Immer- After final 
% immersions recovery sions Recovered Before use "immersion 
Chloramine plus detergent 
(Chloracide) ... we OG 50 46 47 I 
48 4 
49 4 5142 205.9 
5° 7 
10% Sodium hypochlorite 3.6 12 10 II 3 3572-5 1,278.0 
12 
10% Sodium hypochlorite 
plus detergent ... a OF 10 7 8 1 887.5 319.5 
9 I 
10 2 
Sodium hypochlorite plus 
trisodium phosphate ... 5.0 5 4 5 I 930.0 482.9 
Cetyltrimethyl ammonium 
bromide 6 3 4 1 
5 
6 2 
Quaternary ammonium 
compound powder ... 0.3 15 10 II I 
12 I 
13 2 
14 3 
15 6 


Chlorometa xylenol 3.0 35 No recovery 


Figure I shows the fall of “ available” chlorine content of the solutions 
when used for a number of successive immersions. Apart from chloracide a 
steady drop was observed throughout the test; with the chloracide solution no 
fall over long periods could be observed. 

Stability of two chlorine solutions. 

Using groups of 10 dirty uninoculated eggs, stability tests were carried 
out with 0.4 per cent chloracide and 3 per cent of a 10 per cent sodium hypo- 
chlorite plus detergent. One group of eggs being immersed each day. The 
chloracide solutions could be used up to eight days before the “ available” 
chlorine content fell below its effective level of approximately 250 p.p.m. (seé 
Table I). Although after the fifth day the solution had become so contami- 
nated with organic matter that its use after this time could not be recommended. 
The hypochlorite solution, however, could only be used for three days. 

The stability of unused solutions in the above strengths stored in various 
containers, viz., glass jars, enamel and galvanised bowls, was tested by the fall 
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of “ available ” chlorine content. After 10 days the chloracide solutions stored 
in a galvanised bowl, had fallen by 200 p.p.m. available chlorine: in a glass 
jar by 100 p.p.m., while the solution in the enamel bowl registered no fall. With 
the hypochlorite solutions stored in a galvanised bowl, a fall of 400 p.p.m. was | 


FALL CHLORINE CONTENT, WHEN USING SUCCESSIVE 


4900 
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registered after three days; while the hypochlorite stored in a glass jar and an 
enamel bowl showed a loss of 140 p.p.m. and 175 p.p.m. respectively after 10 
days’ storage. 
Hatchability Test. 
For the hatchability test a higher percentage of disinfectant than that which 


THE DISINFECTION OF HEN EGGS 427 


had been shown to be effective was used. No appreciable difference between 
dipped and undipped eggs was observed (see Table III). The test was carried out 
in three parts. Group I consisted of eggs immersed in (a) chloracide, (b) 10 per 
cent sodium hypochlorite, (c) 2 per cent sodium hypochlorite plus trisodium 
phosphate together with a group of undipped eggs for control. The hatchability 
of fertile eggs in this group was 86.05 per cent, 86.06 per cent, 92.85 per cent and 
90.6 per cent respectively. Group two was hatched in the same incubator but at a 
later date, and consisted of eggs dipped in (a) cetyltrimethyl ammonium bromide, 
(b: Chlorometa xylenol and undipped control eggs, which gave 72.64 per cent, 
83.6 per cent and 76. 22 per cent hatchability of fertile eggs. Eggs dipped in 
quaternary ammonium compound powder with undipped control eggs com- 
prised group three, these gave 74.4 per cent and 83.3 per cent hatchability of 
fertile eggs (Table III). On completion of hatching, all eggs that had not 
hatched were examined, a number were found to contain live chicks, and in 
some cases “ piping” had started. ‘These were destroyed and counted among 
the dead in shell. 


TABLE III. 
Effect of hatchability after immersing eggs in disinfectant at 25° Cc. for 
15 minutes. 
% 
Hatched from 
Disinfectant % No. of eggs Infertile fertile eggs 
Chloramine plus ee 
(Chloracide) ... 0.4 52 9 86.05 
10% Sodium hypochlori 3.6 53 10 86.05, 
Sodium hypochlorite 
trisodium a to 6.0 49 7 92.85 
Controls . eo eee _ 52 9 90.6 
ammonium 
bromide bps 1.5 56 12 72.64 
Chlorometa xylencl aes 6.0 56 3 83.6 
Controls . nes one —_ 112 15 76.22 
ammonium 
powder... 0.3 99 14 74.4 
Controls . ave 311 41 83.3 
SECTION II 
Egg Storage 


The use of various disinfectants has been reported by many workers to 
control the number of egg rots when washing soiled eggs prior to storage for 
human consumption. Gillespie, Salton and Scott (1950) amongst others, have 
described the use of hypochlorites in washing machines for this purpose. 
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The compounds which have been tested against Salmonella on hatching 
eges, and which are listed in the first section of this report, have also been used 
fos this problem. 


Materials and Methods. 


Group A consisted of groups of 30 naturally soiled cess. Within 24 hours 
af laying these were placed into the various solutions at 25° C., for 5 minutes 
and then individually washed. The last egg remaining i in the solution for approxi- 
mately 10 minutes. The eggs were then stored in papier maché trays at a 
room temperature ranging between 18 and 23° C., and were candled at 2 to 3 
day intervals, and all abnormal eggs broken out. Groups of unwashed clean 
and soiled eggs were used for control purposes. All the remaining eggs were 
broken on the 50th day. 


_ Group B consisted of unwashed clean eggs, these were placed in an incubator 
at 37° C. for 1} hours, bringing the egg content to 30° C. At the end of this 
period they were immersed in a solution of 1 part hen feces to 14 parts water 
at a temperature of 20° C. and then left at room temperature (22° C.) for 34 
hours to dry before being immersed in groups of 30 for 15 minutes into the 
various solutions at 25° C. Storage and candling was the same as in Group A. 
The remaining eggs being broken out on the 26th day. 


Results (Table IV) 


In Group A there was a total of 84 egg rots in both washed and control 
groups as compared to 114 in Group B. Of these, 69 in Group A and 20 in 
Group B were detected by candling. The small number in Group B which was 
detected by this method, is probably due to the shorter storage period. In Group 
A the “ types ” of rot were as follows: Moulds 42 (4 not detected by eandling). 
“‘ Green white ” 21 (7 not detected), black rots 15, patchy yolk 4 (none detected). 
And pink spots in 2. In Group B, moulds total 21 (13 not detected), “ green 
whites ” 87 (79 not detected), pink spots 3, black rots 1 and patchy yolks 2 (not 
detected). In all cases of mould rot which were not detected by candling, only 
a small area of the inner shell membrane was infected. But in many cases 
of “ green whites ” the whole of the albumen was discoloured. . 

Bacteriological Results 

The contents of a small number of eggs from each group have been cultured. 
The organisms isolated were identified by their biochemical reactions to their 
genus only. These bacteriological results were similar to those reported by 
Alford et al. (1950), namely, the “ green whites” were caused by Pseudomonas 
sp., black rots mainly by Proteus sp., but occasionally by Coli. Pink spots were 
~ eaused by Pseudomonas. No bacteria was recovered from those eggs with patchy 
- yolks, which was presumably caused by deterioration during storage, probably 

caused by the fluctuating temperatures. 
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TABLE IV. 
Group A* Group Bt 
Candling Break-out Total Candling Break-out Total 
Disinfectant results exam. inedible results exam. inedible 
Unwashed cleaneggs ... 0 0 o 3 2 5 
Unwashed soiled eggs ... 14 2 16 7 16 23 
Soiled eggs washed in ” 
water ... . 14 2 16 2 15 (7 


Soiled eggs washed in 
0.2% chloramine plus 
detergent  (chloracide) 13 1 14 I 15 16 
Soiled eggs washed in 
1.8% sodium hy Pe - 
chlorite s 4 2 6 0 10 10 
Soiled eggs in 
3.0% sodium hy po- 
chlorite plus trisodium 
phosphate... . 10 2 12 4 8 t@ 
Soiled eggs washed in 
0.5%  cetyltrimethyl 
ammonium bromide ... 3 3 6 3 il 14 
Soiled eggs washed in 
1.5% chlorameta 
xylenol 3 14 17 ry 
* Groups of 30 naturally soiled eggs for each disinfectant. 
{ Groups of 30 artificially soiled eggs for each disinfectant. 


Discussion 

It will be seen from the foregoing results that there are a number of com- 
pounds which exert a bactericidal action against Salm. pullorum. Whole eggs 
have been used in order that natural conditions may be reproduced as near as 
possible. It has been found (Table I) that 0.2 per cent chloramine, 1.8 per 
cent of 10 per cent sodium hypochlorite, 3 per cent of 2 per cent sodium hypo- 
chlorite plus trisodium phosphate, 0.5 per cent cetyltrimethyl ammonium bromide 
and 1.5 per cent chlorometa xylenol all give practically complete kill of Salm. 
pullorum on the sutface of clean eggs in the absence of a detergent. At the, 
strength normally present in the mixture, the detergents alone had little or ho 
effect, but on the other hand, the presence of these detergents increased the 
bactericidal efficiency of the particular disinfectant. The addition of detergent 
is of considerable importance in the treatment of dirty eggs. It was found 
that newly laid naturally dirty eggs were cleaned satisfactorily by simple agitation 
of the eggs in the detergent solution. Only in isolated cases did dirty eggs 
require individual cleaning. This individual cleaning when it was nécéssaty, 
simply consisted of a quick rub with the hand to remove the dirt film. Although 
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it was found that the dirt afforded some protection to Salm. pullorum, with 
the result that the organism was not killed until 10 minutes after the removal 
of the eggs from the dip, this did not detract greatly from the value of the 
substance used. In the case of infected clean eggs, however, Salm. pullorum 
was not recovered from the shell immediately after dipping. 

From the practical point of view, the stability of any disinfectant is of 
considerable importance. It was found (Table III) that 0.4 per cent chlora- 
mine plus detergent remained bactericidal during the immersion of 46 separate 
groups of clean eggs. Also the available chlorine did not fall below the effective 
level for a period of 8 days during which time a group of dirty eggs was 
immersed each day; although, as mentioned in the text, the solution had, by the 
5th day become heavily contaminated with organic matter. Chlorometa xylenol 
was also found to be very efficient during the dipping of several groups of 
eggs. This substance, however, produced a marked tainting of the egg contents 
and this fact detracts considerably from its value. 


The hatchability of dipped eggs has been tested using double the optimum 
concentration for each disinfectant. That all the substances used did not 
effect hatchability would indicate that the dipping of either clean or dirty 
eggs prior to incubation is an efficient means of controlling Salm. pullorum on 
the shell. On the other hand, it must be noted that in all the final experiments 
now being reported, all eggs were immersed in the disinfectant solutions for 
15 minutes. In practice it would not appear necessary to allow the full 3-hour 
draining period before the eggs are placed in the incubator, provided the eggs 
are reasonably dry. 

The importance of the dip temperature has been clearly demonstrated 
by Haines and Moran (1940), Pritskner (1941), and confirmed by the present 
experiment using a disinfectant solution at 7° to 11° C. To overcome the 
mechanical suction of bacteria through the shell, all disinfectant soluticns 
have been heated to 25° C. before use—and all eggs kept at room temperature, 
18 to 22° C. for several hours before immersions. 

Preliminary trials have been carried out with eggs contaminated with 
S. thompson and S. typhimurium and immersed in the same series of solutions. 
The results indicated that these salmonellz are more resistant to this form of 
sterilisation than S. pullorum. 

The disinfectants used against Salmonella contamination of the shell, were 
also tried as a means of cleaning and preserving whole eggs for human con- 
sumption. It was found, however, that while satisfactory results were obtained 
with Salm. pullorum on the shell, the results of the storage of dipped eggs was 
far from satisfactory. Naturally soiled eggs washed in either 1.8 per cent 
sodium hypochlorite or 0.5 per cent cetyltrimethyl ammonium bromide gave 
fewer inedible eggs than eggs washed by other means. On the other hand, all 
washed eggs gave far more inedible eggs than unwashed clean eggs, kept for 
the same period of time. 


It is clear that the washing of eggs prior to storage for human consumption 
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presents a totally different problem to the removal of Salmonellz from the 
surface of the egg prior to incubation. It follows that if the washing of 
dirty eggs prior to storage is to be of value, a different series of chemical 
germicides must be tried. 

Summary 

(1) The following disinfectant solutions when used at 25° C. were efficient 
in the removal of S. pullorum from artificially infected clean and dirty eggs; 
0.2 per cent Sod. salt of para-toluesulphonochloramide, 1.8 per cent of 10 per 
cent sodium hypochlorite: the addition of detergent to the preceding increased 
their effectiveness: 0.5 per cent cetylthrimethyl ammonium bromide; 1.5 per 
cent chlorometa xylenol. 

The immersion time was maintained at 15 minutes for all the disinfectants 
tested. 

(2) The hatchability of eggs immersed in at least double the effective 
strength of the various disinfectants was tested. Results indicated that the 
solutions had no determined effect on the hatchability. 

(3) The stability of the solutions following the immersion of successive 
groups of eggs was examined. A 0.4 per cent solution of para-toluesulphono- 
chloramide plus detergent retained its ability to kill S$. pullorum to a maximum 
of 46 successive immersions. 

(4) Salm. thompson and Salm. typhimurium were more resistant to the 
action of the disinfectants tested. 

(5) The present series of disinfectants were found to be of no value in the 
control of egg rots during the storage of consuming eggs. 
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THE EFFECT OF ANASTHETICS ON THE ADRENAL 
CORTEX OF RATS 


By MARK SWERDLOW, M.D.(Manc.), B.Sc., D.A. 
From Benger’s Laboratories, Holmes Chapel. 


Tue changes produced in the adrenal cortex by anzsthesia were first studied 
by Delbet, Herrenschmidt and Beauvy (1912). Later workers have studied them 
in various experimental animals using different anzsthetics; the literature is 
reviewed elsewhere (Swerdlow, 1952a). The experimental conditions, especially 
with regard to anesthetic dosage, have varied widely and the results obtained in 
the different investigations are discordant. 


The work here reported has been conducted in such a way that any cortical 
changes found could be correlated with the nature and dosage of the anzsthetic 
used. The work was performed on young adult male albino rats of the Wistar 
strain, in-bred for seven years under constant conditions. Five anzsthetics— 
ether, chloroform, trichlorethylene, nembutal and pentothal—were administered 
each to 20 rats. Ten rats each received a uniform (large) dose of anzsthetic pet 
100 gm. body weight; ten received a smaller dose per 100 gm. rat weight. The 
actual size of the doses are given in the reference (Swerdlow, 1952a). Nembutal: 
and pentothal were given by intermittent intraperitoneal injections; the technique 
adopted for the volatile anzsthetics is described elsewhere (Swerdlow, 19526). 
At the end of anzsthesia the right adrenal was removed through a longitudinal 
dorsal incision. Twenty-four hours later the animal was killed and the left 
adrenal removed. Forty control rats were used; 20 (“ A” Controls) were killed 
by fracture of the neck and both adrenals removed. The other 20 (“ B ” Controls) 
had the right adrenal removed under brief ether anzsthesia—i.e., ether adminis- 
tered for just long enough to perform adrenalectomy; the animals were then 
allowed to recover and the left adrenal removed 24 hours later. 


Each excised gland was placed on a piece of clean filter paper and the 
adherent fat and connective tissue dissected off. Care was taken not to roll the 
gland about on the filter paper so as to minimise absorption of moisture from 
the gland. The adrenal was weighed on a torsion balance immediately to 
prevent further loss of moisture and then placed forthwith in a specimen tube 
containing 10 per cent formol saline. 


Histological Technique 
After fixing for 24 hours in normal saline the adrenal was washed in running 
water for 24 hours and then put in 12.5 per cent gelatine for 24 hours at 37° C. 
It was then placed in fresh 25 per cent gelatine for a further 24 hours, when it 
was embedded in fresh 25 per cent gelatine and cooled; it was then transferred 
to 10 per cent formol saline to harden the gelatine. From this block sections 
were cut for Sudan Black B and Schultz staining. The staining techniques used 
were those of Carleton (1938). 
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The Sudan Black B stained sections were examined for gross differences in 
lipid density, the depth of blue-black staining in each pair of glands being 
compared. In addition, with the aid of a micrometer eyepiece, after inspection 
of the whole section, the average breadth of the whole cortex was estimated and 
at the same point the width of the deeply-staining band of outer cortex was 
measured. Finally, in order to give a more complete picture of the width of 
the whole cortex, measurements were made of the maximum and minimum 
cortical breadth. All these measurements were made at places where the cortex 
was regular and unbroken. 


In the sections stained by the Schultz method the depth and distribution of 
greenish-blue coloration were noted, the degree of colour being recorded as 
deep, moderate or pale. 


TABLE 1 
Adrenal Weights of Control and Experimental Rats. 
Rat group Right adrenal Left adrenal 

mgm. mgm. 
“A” Controls ... 10.6 
“B” Controls ... dis 11.8 
Ether : small dose 6.4 10.2 
Ether: large dose dei 12.0 
Chloroform : small dose ted 9.1 ed 13.2 
Chloroform : large dose 9.6 14.1 
Trichlorethylene: small dose ... 7.3 9-5 
Trichlorethylene: large dose ... 9.5 12.4 
Nembutal: small dose ... xa ees 7.6 pees 11.3 
Nembutal: large dose ... 12.4 
Pentothal: small dose ... 9-5 12.9 
Pentothal: large dose ... 9.8 12.4 


Each weight represents the average adrenal weight/100 gm. rat weight of the whole group. 


Results 


All the adrenals were of pinkish-yellow colour when removed. The amount 
of blood in sections varied so greatly in the normal glands that no estimate of 
changes in blood content due to the anesthesia could be attempted. 


Adrenal Weights 


The adrenal weights are considered in relation to the weights of the corres- 
ponding rats for, as Sarason (1943) points out, false conclusions can be drawn 
from comparisons of absolute adrenal weights. Comparing the average adrenal 
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weights/100 gm. body weight of each of the experimental groups with the 
average adrenal weights of the control rats, no constant deviation from the 
normal was found (see Table 1). The adrenals of the rats which received a 
small dose of nembutal weighed less than normal, while the “large dose” 
nembutal group showed an average right gland weight approximating to the 
normal and an average left adrenal weight somewhat higher than the normal. 
With ether and trichlorethylene the “small dose” weights of both right and 
left adrenals were considerably less than normal while the “ large dose” average 
adrenal weights were slightly higher than normal. After chloroform and 
pentothal both large and small dose average adrenal weights of both glands 
were higher than normal. With all anesthetics the average weight of each 
gland (per 100 gm. body weight) was greater after the large than after the small 
dose, with the single exception of pentothal. 


The significance of the weight changes found in the present study is 
uncertain. There does not appear to be any regularity in the deviation of weight 
from the normal in the various groups, nor do these deviations seem to be related 
with any histochemical changes. Chanutin and Ludewig (1946) found that the 
increase in adrenal weight which occurred after application of certain toxic 
agents to rats was mostly due to an increase in adrenal water content. Materna 
and Januschke (1927) considered that changes in adrenal weight can be 
accounted for by alterations in water, lipid or blood content. Vogt (1950) 
believes that no significant weight changes can be produced in the adrenals by 
any procedure in the course of hours, any weight changes so occurring being 
due to alterations in the vascularity of the adrenals. 


Cholesterol Content 


The right adrenals of all the anzsthetic groups had the same cholesterol 
content as the normal adrenals. In the left glands (removed 24 hours after 
anzsthesia) the cholesterol content was very similar for all anzsthetic groups and 
approximated to the normal. 


It is not suggested that the method of estimating cholesterol content used 
here is exact, but although only marked degrees of difference in colour intensity 
could be appreciated, it forms a fair method for detecting gross differences, 


Sudanophil Lipid 

Examination of the Sudan Black stained sections failed to show any material 
change in the lipid content, either in comparing corresponding right and left 
glands of each anesthetic series, or in comparison of each group with the normal. 
Regardless of dose or nature of anzsthetic used, every section examined showed 
a distribution of lipid which did not differ appreciably from the normal. The 
normality of the lipid distribution in all anesthetic groups was confirmed by the 
cortical measurements made, for in every series the deeply staining band of outer 
cortex occupied a similar proportion of the total cortex to that found in the 
adrenals of the normal rats (see Table 2). 


ADRENAL CORTEX OF RATS 


TABLE 2 
Cortical ratios of control and experimental adrenals. 
Rat group Right adrenal Left adrenal 

“A” Controls ... ii 0.55 0.53 

“B” Controls ... 0.51 

Ether: small dose kes ape 0.56 0.58 

Ether: large dose 0.54 axa 0.55 
Chloroform: small dose  ... 0.56 0.54 

Chloroform : large dose wen 0.57 0.54 

Trichlorethylene: small dose ... 0.55 0.55 

Trichlorethylene: large dose ... 0.54 0.57 

Nembutal: small dose ... ‘he 0.53 ia 0.56 

Nembutal : large dose ... 0.55 0.55 

Pentothal : small dose .. 0.57 

Pentothal : large dose . ed 0.56 0.58 


f®ach figure represents the group average of ratio 0 of width of deeply scieiuablit cortex to 
width of total cortex, 
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MORTALITY RATES AND DISEASE INCIDENCE IN 
CALVES IN RELATION TO FEEDING, MANAGEMENT 
AND OTHER ENVIRONMENTAL FACTORS 


Part III 


By F. W. WITHERS, M.R.C.V.S., M.A., Ph.D. 
Ministry of Agriculture, Veterinary Laboratory, Weybridge. 
(This work has been approved for the award of the degree of Ph.D. in the Faculty of Science 
of the University of London.) 
7. Regional variations in mortality. 
Table 19 shows the mortality rates for the dairy herds of heifer calves up 
to six months of age in the various centres. 


TABLE 19 


Dairy herds : heifer calves : mortality rates to six months of age 
in the various centres. * 
Counties in No. Calves Died up to Mortality 


which herds of at 6 months rates 
Centre situated herds risk old per cent 


} 496 66 13.3 
Edinburgh Midiothian I 
West Lothian 
East Lothian 
Leeds North Riding 
East Riding 
West Riding 
Loughborough Nottingham 
Derby 
Cambridge Northampton 
Bedford 
Essex 
Hertford 
Bangor Anglesey 
Denbigh 
Newport Shropshire 
Stafford 
Warwick 
Reading Berkshire 
Hampshire 
Oxfordshire 
Bristol Gloucester 
Somerset 


585 63 10.8 
478 33 
337 29 8.6 
273 8 2.9 


142 5 3-5 


823 51 6.2 


304 33 10.9 


306 7.2 
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The mortality rates in the centres concerned for the beef and dual-purpose 
herds are given in Table 20. In this table the numbers of male and female 


TABLE 20 
Beef and dual-purpose herds : male and female calves: mortality rates to 


six months of age in the centres concerned. 


Counties in No. €alves Died up to Mortality 
which herds of at 6 months rates 
Centre situated herds risk old per cent 
Ayr Wigtown I 139 8 5.8 
Leeds East Riding I 86 II 12.8 
Cambridge Norfolk I 
&¢ No rthants 320 7 2.2 
Bangor Anglesey I } 
Merioneth 4 15? ° 3-9 


The numbers of herds and calves at risk are too few to justify any 
generalisation with regard to regional variations in mortality rates. The con- 
sistently low rates for Cambridge and Bangor areas are, however, worthy of 
note. Methods of feeding and management probably play a far greater part 
than geographical location. 

A comparison between the herds in Scotland and in England and Wales 
shows on the average a much higher rate of loss in the former. This has 
already been remarked upon and is in agreement with previous findings. The 
Scottish figures are undoubtedly weighted by heavy losses in two herds of the 
eight reported upon, but there are also five in England i in which the mortality 
has much exceeded the average. Again it is questionable whether this is 
primarily geographical. The present investigation tends to support the view 
that methods of feeding and management are of greater importance. 

8. Breed differences. 

Dairy breeds. 

The heifer calf mortality rates to six months of age for the various breeds 
represented are shown i in Table 21. 


TABLE 21 
Dairy breeds : heifer calf mortality data. | 
No. Calves Died up to Mortality 
of at 6 months rates 
Breed herds risk old per cent 
Ayrshire ae 15 2,205 218 9-9 
Friesian 6 412 17 4-0 
Shorthorn 256 12 4-7 


4 
Guernsey ee me oki 3 147 13 8.8 
Jersey oat 2 186 19 10.2 
Mixed and Grossbred | 0 5 538 31 5.8 

Total as ear 35 3,744 310 8.3 


438 THE BRITISH VETERINARY JOURNAL 


The rates for individual herds and in the different years vary considerably, 
but these figures point to the apparently greater susceptibility to disease of calves 
of the Ayrshire and Channel Islands breeds. Methods of feeding and manage- 
ment, however, play an important part and it is impossible to compare the 
mortalities experienced in herds of different breeds under similar conditions. 


Beef and dual-purpose breeds. 
The mortality rates of calves to six months of age in these breeds are 
given in Table 22. The figures refer to bull and heifer calves combined, 


TABLE 22 

Beef and dual-purpose breeds : mortality data for male and female calves, © 

No. Calves Died up to Mortality 
of at 6 months rates 

Breed herds risk old per cent 
Shorthorn 307 10 3.3 
Aberdeen Angus ae I 86 oe 12.8 
Hereford-Lincoln Red I 198 5 2.5 
Welsh Black ... as si 3 106 6 5-7 
Total 697 32 46 


The Aberdeen Angus is the only breed in which the mortality has been 
high, but only one herd is represented. It is not possible frcm these figures 
to form an opinion as to the relative incidence in the different breeds. 


g. The method of feeding colostrum. 

The importance of colostrum for the survival of the newborn calf is now. 
generally recognised. In all the herds taking part in the present investigation 
it was stated that the calves received it. Only in exceptional cases, such as 
death of the dam at parturition or an attack of milk fever, was it reported that 
a calf did not receive its mother’s colostrum and then the practice was to give 
the milk of a recently-calved cow or a dose of castor oil or both. 

The question that arises is whether it is desirable that colostrum should 
be taken by the calf naturally or if the practice of removing a calf from the 
dam at birth and feeding it by hand is an equally effective protection. 

Of the 35 dairy herds, calves were allowed to take colostrum by suckling 
in 19*, and it was fed by bucket in 13} throughout the period of the survey. 
The remaining three herds changed their practice during the period—oneft 
that allowed calves to suckle in 1946 gave colostrum by bucket in the other 
two years, and two§ that fed it by bucket in 1946 and 1947 changed to suckling 
in 1948. 


*Herds EIV, EV, LIII, Lol, LolII, LoIV, CI, CIII, CV, CVI, CVII, Bal, NIV, 
NVI, BI, BII, BIV, BV. - 


Tt Herds AI, AlV, AVI, EI, EII, LI, LIV, LV, LolIII, BalII, NII, BIII, RI. . 
Herd RII. 
§ Herds AII, RIII. 
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To assess the merits of the respective methods, the mortality rates of heifer 
calves to one month of age have been used. Table 23 shows the comparison. 


TABLE 23 


Comparison of mortality rates to one month old of heifer calves “and 
colostrum by suckling and by bucket. 


Method No. Calves Died to Mortality 
of giving of at 1 month rate 
Year colostrum herds risk old per cent 
1946 Suckling 20 628 12 1.9. 
Bucket 15 584 51 8.7 
1947 Suckling 19 649 38 5-9 
Bucket 16 599 53 8.8 
1948 Suckling 21 799 31 3.9 
Bucket 14 485 48 9-9 
3 years Suckling 19-21 2,076 81 3-9 
Bucket 14-16 1,668 152 9.1 


Over the three-year period in the 35 dairy herds about 55 per cent of 
the heifer calves suckled colostrum and 45 per cent were given it by bucket. 
The death rate to one month of age is on the average two and a third times as 
great in the bucket-fed calves as in those given colostrum naturally. It is 
significant that only two of the eight herds in Scotland consistently allowed the 
calves to suckle. One other did so for one year. Compared with this, 17 of the 
27 herds in England and Wales favoured the method of suckling, and two 
others practised it for one of the three years. 

The period during which the suckling of colostrum was allowed varied 
from suckling only once up to seven days or more, the usual time being three 
or four days, i.e., until milk recording commenced. In the herds which fed 
colostrum by bucket the stated period varied from three days upwards. This 
raises a point which appears to be of great importance and may partly explain 
the great difference in the relative mortality rates. If suckling is the practice 
it is almost certain that calves receive colostrum. When they are hand fed the 
human factor assumes importance and it is not certain that they receive sufficient 
or any at all in some cases. Examples have been noticed where only one feed 
of colostrum was given in spite of the rule that it should be fed for three days. 

In experimental calves stored colostrum fed by hand is said to give satis- 
factory protection against artificial infection with cultures of Bact. coli. Here 
contamination is avoided and it is fed at the correct temperature. It is difficult 
to see how colostrum, drawn into an open vessel under farm conditions and 
almost certain to be slightly contaminated and below body temperature when 
fed to the calf, can be as efficient as when it is taken naturally. 

The objections to suckling by those who advocate bucket feeding from 
birth are two. Firstly, it is said that a cow will often not “ let down” her milk 
for several days, especially to machine milking, if she has suckled a calf. 
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Secondly, the difficulty of teaching a calf that has suckled to drink from the 
bucket is stressed. Those who practise the early suckling of calves dismiss these 
objections as of small importance and a deadlock is reached. In support of 
the contention that there is a definite advantage in feeding colostrum naturally, 
two examples may here be given. They are isolated cases, but not without 
interest. In 1945 a dairy herd of Ayrshire cattle (CIII), rearing approximately 
40 calves per annum, had 12 deaths from white scours. Up to that time it 
was the practice to remove the calves from the dams at birth. In 1946 this 
was changed and the calves have since been allowed to suckle their dams for 
four days. The mortality of calves up to one month old has since been: 
1946, 3.6 per cent; 1947, nil; 1948, 1.6 per cent. The second case is in the 
opposite sense. A herd of Guernsey cattle (RII), rearing about 15 heifer calves 
a year, suckled them for three days until February, 1947. From that time 
calves have been removed at birth owing to the risk of infection with Johne’s 
disease. The mortality of calves up to one month old in this herd has been: 
1946, nil; 1947, 5.9 per cent; 1948, 18.75 per cent. 

The statistics of relative mortality already given and examples such as 
the foregoing undoubtedly point to the better results obtained when colostrum 
is taken naturally from the mother. In herds where low mortality has followed 
the method of hand feeding from birth, great care has been taken to see that 
ealves get sufficient colostrum as soon as possible after it is drawn from the 
dam and at the correct temperature. This is only possible in small or moderate- 
sized herds where there is personal attention to detail. In large herds where 
employed labour must be relied upon such care is rare unless the supervision 
is exceptional. 

The functions of colostrum appear to be both protective and nutritional, 
and these may be inter-related. Practically all the published evidence favours 
the view that in cattle there is no placental transmission of antibodies, and that 
colostrum is essential for the acquisition by the newborn calf of immunity to 
pathogenic and potentially pathogenic organisms in the environment to which 
resistance has been built up by the dam. Smith and Little (1922) demonstrated 
that antibody to Bact. coli was transmitted via the colostrum, that absorption 
eecurs only during the first few days of life, and that 75 to 80 per cent of 
 ealves deprived of colostrum failed to survive. They claimed that the function 
of colostrum was essentially protective against miscellaneous bacteria which are 
harmless later. The subject has been reviewed by McGirr (1947), and recent 
work suggests that the period during which the intestinal mucosa of the calf 
is capable of allowing the passage of globulin and associated antibody substances 
is probably less than stated by Smith and Little, and does not exceed 24 hours. 

Study of the composition of colostrum shows its high protein-content, 
especially albumin and globulin, and its richness in many essential substances 
which are in low concentration in the tissues of the newborn calf. These 
include ascorbic acid, riboflavin, carotene and vitamins A and D, and among 
minerals iron and iodine. Stewart and McCallum (1938) have shown the 
greater susceptibility to Bact. coli and allied infections of calves born of mothers 
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whose colostrum possessed a low vitamin A content, and have claimed that one 
of the chief factors affecting the level of vitamin A in the colostrum is the 
length of the non-lactating period before calving. Attempts by them to increase 
the vitamin A content by feeding cows on carotene—or vitamin A—rich diets 
have not, however, been successful (1942). 


(To be continued) 


CLINICAL ARTICLE 


AOESKI DISEASE 


By R. H. A. MERLEN, M.R.C.V.S. 
Anatomy Department, Royal Veterinary College. 


AT various times during the last fifteen years the sporadic appearance of a 
peculiar disease characterised by symptoms of derangement of the central nervous 
system has been mentioned in Russian veterinary literature. The disorder would 
appear to be most common in pigs but it has been observed in cattle, sheep and 
cats. It is transferable to the laboratory animals. In the early days before 
experiment and observation had established its separate identity it was often 
confused with rabies, with epilepsy, with poisoning of one sort or another or 
with disorders arising from mineral or other deficiencies in the food. At times 
also it was confused with the prevailing disease of the type of animal among 
which it had manifested itself. i.e., swine fever. Aoeski disease is the name which 
perhaps provisionally, has been bestowed on this malady. 

In 1938 Sherstoboev and Gaklin (Veterinaria, 12, 1948) noted an outbreak 
in young pigs about three months old, the disease being ushered in by inappetence, 
a slight rise in temperature, profuse salivation and in a small percentage of the | 
cases a desire to vomit. From then onwards the cases fell into two groups, those 
showing epileptiform symptoms and those with the symptoms of the less common 
dull type. In the first there was ataxia and increased reflex irritability, this was 
so marked that the ensuing fits could be provoked by touching the bristles or the 
skin, by noise or even by gusts of wind; the fits were preceded by squeakings 
when the animal would fall down and be subject to general clonic spasms of 
the musculature, the conjunctiva were suffused, there was sometimes exophthal- 
mia, the respirations were often increased and a serous or hemorrhagic discharge 
appeared at the nose. The fits lasted some twenty minutes and were succeeded 
by remissions of from 5 to 24 hours; consciousness was present throughout and 
at the end of a fit the animal would often get up and eat although some remained 
exhausted with rigidity of the muscles of the back and neck. In the dull form 
the animal would stand indifferent to its surroundings with its head against the 
wall or trough, the hind legs “drawn in” in an unnatural position; death 
followed, the cause being ascribed to an ascending motor paralysis. Sometimes 
the dysfunction of the nervous system was accompanied by regular movements 
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along the pen wall or by circular movements or by motions recalling swimming 
or the haute-école. The heart beat was increased to 140 per minute and the 
subcutaneous injection of ether and camphor had no effect in reducing this rate. 

In 1941 the same observers studied an outbreak of the disease again among 
pigs and in this case the disorder spread to six cats which were kept in the 
sties. Fatalities continued during the winter of 1941-42 and in the spring a 
cow became infected; the symptoms shown were a refusal to eat, involuntary 
progressive movements, copious salivation, exophthalmia and hyperemia of the 
conjunctiva; the animal was not aggressive and recovered in two weeks. The 
cats, however, died. 

Post-mortem examinations revealed a cyanosis of the mucous membranes 
of the eyes, mouth and nose, a superficial hyperemia of the lung tissue, 
froth in the trachea and lungs and a hyperemia of the mucous membranes 
of the epiglottis, larynx and throat. The nasal mucous membrane was of a dull 
colour with a large number of hemorrhages in it. In the small intestine there 
was hyperemia with catarrhal inflammation, the lymphatics of the posterior 
part of the body being hemorrhagic and injected with blood. A large number 
of hemorrhagic deposits were observed on the brain and its meninges but there 
was no bloody effusion into the epidural space. The subcutaneous inoculation 
of brain emulsion from animals dead of the disease proved fatal to the usual 
laboratory animals in a large majority of cases; of three cats inoculated two 
succumbed with typical nervous symptoms. The emulsion, however, produced 
no effect on two pigs when it was given by the mouth or introduced into the nose. 

In 1949, Lukashov and Nikitin observed the disease among pigs, sheep and 
a heifer. The pigs showed indisposition, a slight rise in temperature and a 
tendency to lie under the bedding; there were muscular tremors and six were 
slaughtered suffering from paralysis. Apart from this the outbreak was light and 
the only other mischance was the abortion of two sows. | 

On May 4 the disorder appeared among the sheep, a ewe and two — 
lambs being affected. The animals showed general malaise, a slight rise in 
temperature, increase in respirations and a nasal discharge. There was intense 
itching of the lips and the head which led the animals to rub themselves until 
the blood came. In the ewe there followed a period of excitement in which the 
animal rushed aimlessly forward, then leapt and was subject to spasmodic 
muscular contractions; a frothy foam was seen at the mouth. The next day the 
animal died from exhaustion. 

The two lambs taken ill on the 6th died on the 8th. The clinical picture 
showed at the beginning an increase of reflex movement which was afterwards 
depressed, respirations were laboured and increased and the mucous membranes 
pale and cyanotic. There was a slight rise in temperature. On the second day 
itching of the lips occurred together with irritation of the nose and eyelids; the 
animals died at the end of the day from exhaustion. 

Twenty-one sheep died during the period May 4-18 and of these seven were 
four-month-old lambs; a general picture of the symptoms is as follows :They 
refused to eat although the temperature was normal, this was followed by a 
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period of reflex excitability in which the animal rushed about and was often 
subject to muscular contractions and this in turn was succeeded by depression in 
which movements were inco-ordinated and pottering, respirations increased and 
laboured, mucous membranes cyanotic and the temperature slightly raised. In 
most cases there was intense pruritis in the head, lips, fore-legs and, in some 
cases, of the hairless parts of the body which led the animal to scratch itself 
until it bled. Spasms in certain groups of muscles spread by degrees to the 
whole muscular system. The itching usually wore out the sheep by the second 
or third day when they died showing a serous discharge from the nose and 
salivating profusely. 

Material from the brains and parenchymatous organs of the lambs dead on 
the 6th was inoculated into rabbits in 0.5 ml. doses; this resulted in death on the 
third day after producing intense irritation over the site of the inoculation. 
Bacterial culture proved negative. 

On May 8 a heifer aged 18 months was taken ill. The animal 
showed a great increase in reflex excitability, rapid breathing and a spasmodic 
twitching of the masticatory muscles. There then followed an intense pruritis 
in the head and rump. Removed to hospital the nervous symptoms became 
more pronounced, the heifer gave vent to much bellowing and long groans and 
became aggressive; there were spasms of the facial muscles and twitchings of 
the subcutaneous muscles and at times the animal lay down with its head 
stretched out and tried to scratch its rump. There was marked conjunctivitis, 
continuous salivation, copious sweating and cyanosis of the mucous membrane. 
There were many attempts at micturition, the temperature was above normal 
and the respiratory rate was 80. The next day symptoms of paralysis supervened, 
the temperature fell but salivation continued. The heifer died the same day. 

On post-mortem the blood vessels of the brain and spinal cord were found to 
be engorged and the lateral ventricles of the brain contained a large quantity of 
serous fluid; the heart muscle was flabby, the liver and spleen full of blood, the 
small intestine full of gas. 

Post-mortems on the ewe and the lambs showed the same engorgement of 
the cerebral and spinal vessels, an oedema of the lungs, some hemorrhagic 
effusion into the liver and kidneys. The spleen was somewhat enlarged and 
contained a good deal of blood; the mediastinal and mesenteric lymph nodes 
were swollen, flabby and greyish in colour. There were no visible changes in 
the alimentary tract. 

Material from both the heifer and the sheep was made into tissue suspensions 
at a dilution of 1:20 and injected into six rabbits on the roth. On the 14th 
the rabbits inoculated with material from the heifer died showing muscular 
twitchings at the site of inoculation. Those which received material from the 
Sheep died the next day. Bacterial culture of material from the dead rabbits 
proved negative. 

Sherstoboev and Gaklin have pointed out that in their cases the disease 
could not have been associated with the presence of external parasites (lice, 
fleas, etc.) as particular care was directed at excluding their presence. 


444 THE BRITISH VETERINARY JOURNAL 


REVIEWS 


Tue Henyarp, by Geoffrey Sykes, London: Crosby, Lockwood & Son, Sad. 
Price gs. 6d. net. 


No farm is complete without its complement of poultry, but it has been 
the traditional custom to look upon the poultry as a side-line which would 
provide the farmer’s wife with her “ pin-money.” There are about 290,000 
small flocks kept in this way on our farms, and it is estimated that the output 
of eggs is about 145 per year per head, and the majority of these are produced 
between February and July. It is also estimated that a hen must produce 
150 to 160 eggs per year, with a reasonable proportion of these being laid in 
the winter months, before she shows any profit. 


Obviously, if these figures are correct there can be no doubt that, in spite 
of the poultry providing the farmer’s wife with a readily available source of 
“ pin-money,” the flock on the average farm is not a plus factor in the farm 
economy. It is the realisation of this fact that has led to the introduction 
of alternative methods of husbandry during the last two decades. The laying 
cage system and the deep litter system have already proved their worth. 

As soon as he attempts to establish one or other of these two systems, 
the farmer is faced with increased expense for labour and for equipment, and 
whilst the specialist poultry-keeper and the farmer with capital at hand may, 
and should, be able to carry the venture to a profitable financial success, the 
smaller man may not have either the capital or labour available to ensure this 
end. 

It is to this type of person that the henyard system of poultry husbandry 
will appeal particularly. There are few farm premises which could not provide 
a yard which could be adapted at very small expense, and, moreover, this need 
not upset the ordinary activities of the farm. Labour is no difficulty, for the 
yards need be cleaned out only once a year, at the same time as the stockyards, 
and restrawing, feeding and egg collecting require only a few minutes daily. 
Indeed, the labour problem would not be as acute or arduous as it is under 
the traditional free range system. 

Mr. Sykes’s book will serve as a complete guide to the man who wants 
his poultry to be an economic asset on his farm. He shows how such an owner 
can effect this change at little expense in finance or labour. The text is in 
simple language, and in order to ensure that the novice may profit fully he has 
brought under review such cogent matters as breeding in yards, feeding, manage- 
ment, and economics. 

There is a useful appendix by Geoffrey Morgan on “ The Turkey Yard.” 
There are many excellent illustrations. 

The only way to make a farm pay its way is to see that all sections of the 
outfit are run on sound scientific and economic principles. “The Henyard” 
will help the farmer to turn his fowls from uneconomic domestic pets into profit- 
making units. 


XUM 
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Points OF THE Horse, by Capt. M. H. Hayes. Hurst & Blackett, Stratford 
Place, W.1. Price 63s. 


It is remarkable in this modern mechanised age that a horse festival or 
show can be staged in the largest indoor arena in London and attract a full. 
house at each performance, leaving hundreds of people to go away disappointed _ 
because they were unable to gain admittance. 


The latter was my experience recently, and in my sorrow it was some con- 
solation to realise that our old friend the horse still held such a high place in 
the estimation of the populace. 


Capt. Hayes’s “ Points of the Horse” has for long been recognised as a 
“classic standard.” It is a book which can never grow old or out of date as 
long as the magnificent collection of photographs can be reproduced. 


Hayes was a veterinary surgeon with great experience of horses of all types 
and in many parts of the world. He was an acute observer and he could record 
his observations with great clarity. He broke into new ground when he 
endeavoured to correlate and apply anatomical, physiological and environmental 
explanations to such matters as conformation, speed, strength, and suitability 
for particular work or circumstances. 


He managed to give a scientific explanation to what had previously been 
traditional or empirical conception. He opened a new vista for those who were 
not fortunate enough to be blessed with the intuition or luck, call it what you 
will, to be able to assess the qualities of a horse on sight. He showed how a 
knowledge of anatomical structure and function could be applied to explain 
why certain points of conformation were good or otherwise. 


The work on locomotion and the excellent illustrations which he used to 
illustrate his facts and theories have never been surpassed. 


The survey of the various types of horse found in different parts of the 
world and the remarkable series of photographs is in itself a remarkable and 
unique piece of work. 


Wild horses, asses, zebras and hybrids come under review, and there are 
chapters on evolution, proportion and on the horse as seen by the great artists. 

Hayes’s “ Points of the Horse” is still a great book—it is probably of 
greater value now than it was when first published in 1893—for interest still 
runs high and there are more people possessed of a modicum of anatomical and 
physiolgical knowledge and able to comprehend its teaching. 


Major-General Geoffrey Brooke has supervised this edition, and no better 
choice could have been made. 


The publishers can be congratulated also, for, in spite of their difficulties 
in reproducing the original illustrations, and it was essential that they be repro- 
duced, for the script continually refers to them, they have produced a tome 
which is a credit to their art and would grace any book connoisseur’s library. 
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FREEZING AND Dryinc. Report of a symposium held in June, 1951. London: 
The Institute of Biology. Price 15s. net. 


Tuts is a paper-covered book of a little over 200 pages, and there are 
numerous plates, figures, tables and references to original papers. The virtues 
and vices of the techniques which are included under the term “ freeze-drying ” 
make interesting and informative discussions, and about 400 people attended 
the symposium. Papers were read by about 20 contributors and were arranged 
in three sections: Industrial applications of freeze-drying: Design of Equip- 
ment. The preservation of mammalian cells at low temperatures. The freeze- 
drying of bacteria and viruses: Tissue fixation by freezing and drying. 


The chairman of the first session pointed out that the applications of the 
technique in the medical and veterinary fields are numerous and increasing daily. 
It would be difficult to find a volume where so much information on the 
subject is packed together. Each contributor had something to report of his 
own difficulties and successes. Some of the papers dealt with the preservation 
of foodstuffs; others with the storage of spermatozoa, red blood cells, tumour 
tissues and the viability of mammalian skin after freezing, thawing and freeze- 
drying. The third section considered all the aspects of the preservation of 
bacteria and viruses, including the contamination of the material and the pos- 
sibility of infection of the worker. There is something of value to be found for 
any and every biologist, whether he studies the viruses or the large animal, the 
design of apparatus or the preparation of antibiotics. 


Non-PuLMonaRY TUBERCULOSIS OF Bovine ORIGIN IN GreaT Brita, by G. S. 
Wilson, M.D., F.R.C.P., D.P.H. (Director, Public Health Laboratory 
Service, Medical Research Council), J. W. S. Blacklock, M.D., 
F.R.F.P.S. (Professor in Pathology, St. Bartholomew’s Hospital 
Medical College, London), and Lilian V. Reilly, B.Sc., M.D., D.P.H. 
(Bacteriologist to the Northern Ireland Tuberculosis Authority). 
London (1952): The National Association for the Prevention of Tuber- 
culosis. Pp. 108; maps and diagrams; clothbound. Price 16s. net. 


Tus volume comprises a collection of reports, on the subject of non- 
pulmonary tuberculosis of bovine origin in England and Wales in 1943-45, on 
meningeal and surgical tuberculosis in Scotland in 1943-44, and on human 
tuberculosis of bovine origin in Northern Ireland in 1945-50. The Scottish 
report is published for the first time and the others are reprinted from the 
Fournal of Hygiene. There is a general commentary, and no comparison is 
made between the results in Great Britain and those in Northern Ireland; the 
studies were made at different times and the results and conditions are different. 


Nearly a thousand strains of tubercle bacilli from non-pulmonary cases of 
tuberculosis in England, Scotland and Wales were examined. Of these, 26.3 
per cent in England, 21.7 per cent in Scotland, and 17.0 per cent in Wales 
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belonged to the bovine type. In all three countries a higher proportion of 
patients infected with the bovine type gave a history of. drinking raw milk than 
of those infected with the human type. In 1944 about 550 deaths from tuber- 
culous meningitis and about 1,050 from other forms of non-pulmonary tuber- 
culosis were due to infection with the bovine type of tubercle bacillus. During 
the same year the bovine type was responsible for over 3,000 of the notified 
cases of surgical tuberculosis in Scotland. 

This indictment appears, therefore, to be justified: “ For this imposing 
total of unnecessary and readily preventable disease, the blame must be laid 
wholly on raw infected milk.” 


There is, as expected, a regional variation in incidence, and the North 
Midland and North-West regions of England revealed a higher proportion of 
bovine-type infections than other parts of England. It is disturbing to learn 
that the proportion of dairy herds sending out milk containing tubercle bacilli 
was almost as high as 20 years earlier—6.7 per cent, as against 7.3 per cent. 
The important factor, attributed to the lower incidence of bovine-type infec- 
tions in Wales, was the higher proportion of attested herds in Wales than in 
England. The percentage of bovine-type infections in Scotland was lower, in 
those areas where milk was largely heat-treated and from attested herds, than 
where raw milk from non-attested herds was the principal source of supply. 


The Northern Ireland study was made some years later, and revealed such 
a low proportion. of bovine-type infections as to render a comparison impossible. 
Of over a thousand pulmonary cases studied, one alone proved to be due to the 
bovine type. The non-respiratory cases investigated numbered 371, and of these, 
16, or 4.3 per cent, were caused by the bovine type; there has been a marked 
decline in the extent of bovine-type infections during the last ten years, and this 
is believed to be due to a great increase in the pasteurisation of milk during this 


It is a salutary lesson for veterinary surgeons to learn that some of the 
common diseases they are asked to control have a humanitarian aspect, and 
human lives should have greater consideration than economics. 


Let’s Meet Acaw, by B. L. Kearley. Illustrated by L. G. Illingworth. 
London: Ernest Benn, Ltd. Price 15s. 


“Let’s Meet Again” is a good story and it will hold the reader’s interest 
from beginning to end, even if he has little or no knowledge of the horse and 
hunting world. Now this is a good test, for in spite of the story which flows 
so entrancingly through its pages, “Let’s Meet Again” is a “ textbook” for 
those who seek to add to their knowledge of horses, horse mastership and coun- 
try sport, and Mr. Wisp is the principal teacher. Wisp and his young partner, 
Jane Vanster, are the proprietors of the Pimpernel Stud. They deal in horses, 
break them and run a riding school. 


Of course, there is a villain, Flagg by name, who unloads a “ killer ” horse, 
“ Barnone,” on to the unsuspecting Wisp, and the theme of the story centres 
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around the successful taming of a man-made brute. Mike McCleod, a mysterious, 
unkempt country Irishman, bought the horse as a two-year-old, broke him to 
saddle, and taught him to leap. He sold him to O’Halloran, a dealer, who 
developed him into a hunter of great renown, and subsequently sold him to 
Flagg. The record of the deal between McCleod and O’Halloran is a gem of 
a story of a transaction which could only take place between two Irishmen. 
Barnone got on with these men, but he would have none of Flagg, and all 
the devil in him came out. One day Flagg was thrown and savaged, and so 
he drugged the horse and it was sent to the Pimpernel Stud in the hope that 
it would also do his rival, Wisp, some harm. 

It took Wisp many weeks to conquer the devil in Barnone. It was 
effected by firmness, kindness and patience, and in the end Wisp was able to 
purchase the horse for a sixth of the original cost. 

There are other interesting characters, such as Carew the huntsman, Sir 
Brian, M.F.H., and a queer old character, Cousin David, who boasted that 
he “hunted some part of every day in the week.” ; 

The author has some of the art of the old-time “ Story Tellers.” They 
embellished a moral theme in words. He also tells a good story, but, while 
not neglecting the moral side, he uses his characters so that they instruct the 
reader in the arts of horsemanship and country lore. 

Illingworth’s illustrations are grand, but the one I like best is on page 76, 
and shows Mike McCleod walking home with the saddle on -his head and an 
umbrella under his arm after selling Barnone to O*Halloran. 


NEWS 


The Farmer and Stockbreeder Challenge Trophy for the best trade stand 
on the ground floor of the Grand and National Halls at the Dairy Show has 
been awarded to British Glues & Chemicals, Ltd. 


Publishers’ Notices 


Tuz Britisn Veterinary JourNnaL, with which is incorporated THE VETERINARY JouRNAL, is published 
monthly, and copy for advertisements should be in the hands of the advertisement manager not later than 
the 20th of the preceding month, if proof is required. Tel.: Temple Bar 3386. 


Letters for the journal, literary contributions, Teports, notices, books for review, exchanges, new 
—— ts or materials, and all matter for publication (except advertisements) should be addressed to 
tor. 


Annual Subscription, 40s. ($6.50 U.S.A. currency, post free.) 
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